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Technical Field 

This invention relates to a process for the improved manufacture of pharmaceutical tablet products 
coi^ST^ granule's of an active drug Ingredient. In particu.a, ,t relate^ i to a method for 
oreventina the fracture of such friable granules as they are compressed into a tablet matrix. 

Conlrol ed delivery of drugs from pharmaceutical unit dosage forms frequently involves the use of 
^ ^^TLoart acid- or enzyme-resistance, delayed release, and other desirable property. A 
STo emp oying such coatings is to directly coat a granulation of the desired Pharmaceutical 
acteTngred ent to prclce granules typically having sizes of from 0.06 to 0.25 cm 0 0 to 40 mesh). Such 
gS utes 9 a be a!m 0 P st entire' active drug, or can be built up from nonpareil seeds, or by othe , tec hniques 
?eS familiar to those of skill in the pharmaceutical manufacture arts. Such granules can then be 
combined into tablets by conventional compression techniques. 

A difficulty is encountered in compressing such coated granules into commercial* usable tablet 
oroducts Such granules can be formed into relatively soft tablets using low compression forces. However 
the compressive forces required to produce a tablet which is sufficiently strong and cohes,ve to surv.ve the 
ZZr^Tbv coLer^ packaging and distribution inevitably result in fracture ol the friabfo 
coatij on a substantia, percentage of the granules, resulting in uncontrolled rather than controlled release 

° f th ,t isS" object of this invention to provide a method of tableting friab.e drug granules which avoids the 
fracture of the coating on the granules during compression into a tablet. This and other ob,ects of the 
invention will be evident from the following disclosure. 

Background Art 

Derwent abstract 72723A/41 and FR-A-2206129 discloses a pharmaceutical tablet formulation contain- 
ing enS coated granules and microcrystal.ine ce.lu.ose. However, the ^^Z^^TLl 
polymer or waxy substance to which a granule-protecting activity ,s ascribed. The abstract in no way 
attributes the granule-protective action to the content of macrocrystalline cellulose. 

Dis closure of the Invention 

This invention provides a method of preventing the fracture of friable coated drug granules during the 
comp es Z o the drug granules into a tab.et matrix having a hardness sufficient to resist an app led 
SSunng (crushing) pressure of at least about 2.3x10* Pa (15 kg./in*), comprising the step of incorporating 
!1 1 matrix, along with the granules, from about 10% to about 50% microcrysta.line cellulose, by weight 

° f '^'noHnLding to be limited by theory, it is be.ieved that the microcrystal.ine cellulose imparts a 
resilient yet rigidifying structure to the tablet matrix which is surprisingly accommodative of compressive 
Ss in fact, this invention provides for the manufacture of tablets of extraordinary hardness from fnabte 
coated qranu.es with minimal fracturing of the granules. , 
The coated drug granules used in this method can comprise substantially any active ,ngred,en, wh.ch is 
commonly granulated for use in pharmaceutics tablet products. Such drugs are well k "own to those of 
ordinary skill in the pharmaceutical manufacturing arts. The granules can be made us.ng a single drug or a 
mixture of drugs, or a mixture of different granules, each containing one or more drugs, can be used. The 
Z^Z can be an enteric coating, an acid-resistant coating, a microporous coating, or other coating 
intended to control the release rate or dissolution rate of the drug granule. Among the materials useful for 
this purpose are acrylic polymers and copolymers, ethylcel.u.ose, hydroxypropy.ceHulose, hydroxypropy - 
methylcel.ulose. polyvinyl acetate, polyvinyl acetate phtha.ate, ce.lu.ose acetate phtha.ate, hydroxypropy.- 
methyiceliulose phtha.ate, zein, shellac, acacia, nylon, sugar, anionic acrylic resins and the hke. 

The microcrystalline cellulose used in the practice of this invention is an article of commerce, available 
from a variety of sources, and is a National Formulary material. Its manufacture is described by Battista, 
Ind Eng Chem., 42, 502 (1950) and U.S. Patents 2.978.446 and 3.141,875. It is a nonfibrous powder having 
— — — ■ • ■ r0f js and a bulk density of 18 to 19 pounds per cubic foot. It is practically 



the particulate form of rigid 



insniuhia in water but is dispersibie therein. 

Additional tableting aids, excipients, binders, etc., we.l known to the pharmaceutical arts can also be 
empfoyed Z minor levels (generally less than 10%, preferably less than 2%) in the practice of this 
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invention. Such inert additives include a variety of stearates, tableting aids, starches, gums, waxes, silicates, 
polymers and the like. 

If desired uncoated granules of drug can also be included in the tablet matrrx. Just as the coated 
granules in a given tablet can be made from a single drug or a number of drugs, the uncoated granules 
optionally incorporated in the tablet matrix can be the same drug or drugs used in the coated granules, or 
they may be a different drug or mixture of drugs, as dictated by the desires of the formulator. 

Brief Description of the Drawings 

FIGURE 1 is a graph plotting applied tableting force (Pascals or lbs/in 2 ) in the tableting process of this 
invention versus crushing strength of the resulting tablets for four different levels of microcrystalline 
cellulose (MCC) content. 

FIGURE 2 is a graph plotting time versus % of the erythromycin content released from tablets in an 
acid medium for three different levels of microcrystalline cellulose (MCC). 

The following Examples illustrate the practice of this invention, without intending to be limitative thereof. 



Tablets for the combined administration of enteric-coated granules of erythromycin in conjunction with 
an uncoated sulfamethoxazole granulation are prepared as follows: 500 grams of sulfamethoxazole and 10 
grams of a conventional starch derivative are charged into a mass mixer. Ten grams of cornstarch are 
added along with sufficient water to make a starch paste. This starch paste is used to make a standard 
granulation. 

Separately, 275 grams of erythromycin and 10 grams of conventional cellulosic binder are charged into 
a mass mixer. A solution of 10 grams povidone in water is added, and the mixture is granulated. The 
granulation is dried and sized in similar fashion to the sulfamethoxazole granulation, to yield particles of 
from 0 06 to 0.25 cm (10 to 40 mesh). Oversize and undersize particles are recycled. 

Separately, 80 grams of an enteric cellulose phthalate polymer, and 8 grams of an alkyl citrate 
plasticizer are dispersed in a sufficient quantity of USP acetone and alcohol to make a solution. 0.3 grams 
of blue dye lake are added, and the dispersion is stirred to mix. The erythromycin granulation is coated with 
this solution in a particle coater and the resultant coated particles are sized. Separately, a portion of the 
sulfamethoxazole granulation is charged into a blender. The dried erythromycin coated particles, sized to 
0.06 to 0.25 cm (10 to 40 mesh), are added, as well as 200 grams of microcrystalline cellulose, NF; and 4 
grams of conventional lubricants and glidants. The remainder of the sulfamethoxazole granulation is added 
and the mixture is blended. This blended material is compressed into tablets having a weight per 10 tablets 
of approximately 12 grams. 



Example 2 

40 Erythromycin/sulfamethoxazole tablet granulations were prepared in a manner similar to that of Example 
1 but containing varying quantities of microcrystalline cellulose. Tablets were pressed in a conventional 
tablet press at applied forces of from 1.0x10 7 Pa to 4.1 x 10 7 Pa (1500 pounds per square inch to 6000 
pounds per square inch), and the hardness of the resulting tablets was measured using a modified Strong- 
Cobb hardness tester. Hardness is measured in kilograms per square inch applied fracturing force at the 

45 point of fracture of the tablet, averaged over ten tablets. In general, large tablets having a hardness 
sufficient to resist applied fracturing forces greater than 2.3x1 0 s Pa (15 kg/in 2 ) will readily withstand the 
stresses imposed by conventional commercial packaging and distribution, tablets having a hardness greater 
than 3.0x1 0 5 Pa (20 kg/in 2 ) are considered very hard, and tablets having a hardness greater than 
3.8x10 s PA(25> kg/in 2 ) are considered extremely hard. The results of tests on tablets made in accordance 

50 with this invention are plotted in FIGURE 1. While hardness of the tablets varied proportionally with applied 
tableting force, higher levels of microcrystalline cellulose provided a greater tablet hardness for a given 
applied tableting force. 



Example 3 

Tablets prepared according to Examples 1 and 2 using a compression force of 4.1 x10 7 Pa (6000 
pounds per square inch) were placed in acid medium (pH 1.2), and the amount of erythromycin released 
was measured as a function of time and calculated as a percentage of the label-claim (LC) content of the 
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drug The coating on the erythromycin granules was an enteric coating, i.e., selected to be ac.d resistant 
Thus the erythromycin release as a function of time was a direct indicator of the proport.on of coated 
granules fractured during the tableting process. The results are depicted in FIGURE 2 of the drawings. It 
can be seen that increasing levels of microcrystalline cellulose provide increased protection against fracture 
of the enteric coating, even when the tablets were compressed at a tableting force of 4.1 xW Pa (6000 psi). 
At 200 milligrams of microcrystalline cellulose per tablet, the tablet formulation exhibited roughly half the 
premature (uncontrolled) release of erythromycin exhibited by the tablet formulation containing no micro- 
crystalline cellulose. 

Further tests were performed on tablets containing 200 mg. microcrystalline cellulose per tablet to 
quantify this phenomenon. In addition to measuring erythromycin release, disintegration times for the tablets 
were determined by performing conventional USP disintegration test procedures, as described in USP XX, 
Mack Publishing Co., Easton, PA, 1980, pp. 958-960, the disclosures of which are hereby incorporated 
herein by reference. The USP Disintegration Apparatus (Stoll-Gershberg apparatus) without discs was 
employed using distilled water as the aqueous medium. Disintegration time was identified as the time to 
complete passage of the tablet (as disintegrated) through a 10-mesh screen. Results are provided in the 
following table. 



Compression Force, Pa (lbs/in 2 ) 


1.0x10 7 
(1500) 


2.1x10 7 
(3000) 


3.1x10 7 
(4500) 


4.1X10 7 
(6000) 


Erythromycin Released in Acid Media, 15 min., % LC 
Erythromycin Released in Acid Media, 60 min. % LC 
Tablet Disintegration Time in distilled water min. 


6.6 
16.3 
1.0 


7.1 
15.6 
1.6 


6.6 
15.7 


5.4 
13.3 
8.5 



Claims 

1 A method of manufacture of a tablet containing unfracturated friable coated drug granules and having a 
hardness sufficient to resist an applied fracturing pressure of at least 2.3x1 0 5 Pa (I5kg/in 2 ), comprising 
the step of incorporating into the matrix, along with the granules, from about 10% to about 50% 
microcrystalline cellulose, by weight of the total matrix. 

2. A method according to claim 1 wherein the granules have an enteric coating. 

3. A method according to claim 2 wherein the matrix further comprises noncoated drug granules. 

4. A method according to claim 3 wherein the noncoated granules comprise the same drug as the friable 
coated granules. 

5. A method according to claim 3 wherein the noncoated drug granules contain a drug different from the 
drug in the friable coated granules. 

Revendications 

1. Precede de fabrication d'un comprime contenant des granules m<§dicamenteux enrobes friabies non 
cassis et ayant une durete suffisante pour resistor a ^application d'une pression de rupture minimale 
de 2,3 x 10 s Pa (15 kg/pouce 2 ), comprenant I'etape d'incorporation dans la matrice, avec les granules, 
d'environ 10 % a environ 50 % de cellulose microcristalline, en poids de la matrice totale. 

2. Procdde' selon la revendication 1, dans lequel les granules ont un enrobage enterosoluble. 

3. Proceed selon la revendication 2, dans lequel la matrice comprend en outre des granules de 
medicament non enrobes. 

4. Precede selon la revendication 3, dans lequel les granules non enrobes comprennent le meme 
medicament que les granules enrobes friabies. 

5. Precede selon la revendication 3, dans lequel les granules de medicament non enrobes contiennent un 
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medicament different du medicament incorpore dans les granules enrobed friables. 
Patentansprtiche 

1 Verfahren zur Herstellung einer nicht zerbrochene zerbrechliche beschichtete MedikamentenkSmchen 
emhiden Tabiette mS einer Harte. die ausreich,. einem angewand.en B^ ^wjjjj 
2 3x10* Pa (15 kg/in*) zu widerstehen. das als Schritt die Bnbnngung von etwa 10 % bis etwa 50 % 
mikrokristailiner Cellulose, nach dem Gewicht der gesamten Matrix, zusammen mil den Kornchen ,n d.e 
Matrix umfa/St. 

2. Verfahren nach Anspruch 1 , worin die Kornchen eine enterische Beschichtung haben. 

3. Verfahren nach Anspruch 2, worin die Matrix weiterhin nicht beschichtete Medikamentenkornchen 



umfafft. 



4. Verfahren nach Anspruch 3, worin die nicht beschichteten Kornchen das gleiche Medikament wie die 
zerbrechlichen beschichteten Kornchen umfassen. 

5 Verfahren nach Anspruch 3, worin die nicht beschichteten Medikamentenkornchen ein vom Medika- 
ment der zerbrechlichen beschichteten Kornchen verschiedenes Medikament enthalten. 
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A^ZERO MCC/TAB 
B=IOO mg. MCC/TAB 
C=200 my. MCC/TAB 
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TIME ; MINUTES 



